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AbstrACt
Introduction Older people with hip fractures often require 
long- term care and a crucial aspect is the provision of 
quality health information to patients and their carers to 
support continuity of care. If patients are well informed 
about their health condition and caring needs, particularly 
posthospital discharge into the community setting, this 
may support recovery and improve quality of life. As 
internet and mobile access reach every household, it is 
possible to deliver a new model of service using a digital 
education platform as a personal health hub where both 
patients and their providers of care can establish a more 
efficient information integration and exchange process. 
This protocol details proposed research, which aims to 
develop a ‘model of care’ by using a digital health solution 
that will allow delivery of high quality and patient- centred 
information, integrated into the existing process delivered 
within the community setting.
Methods and analysis This phase of the study uses 
a pragmatic mixed- methods design and a participatory 
approach through engagement of patients, their carers and 
healthcare providers from multiple disciplines to inform 
the development of a digital health platform. Quantitative 
methods will explore health literacy and e- health literacy 
among older people with hip fractures admitted to the two 
public tertiary care hospitals in Adelaide, South Australia. 
Qualitative methods will provide an understanding of aspects 
of content and context required for the digital health platform 
to be developed in order to deliver quality health information. 
The study will use appropriate theoretical frameworks and 
constructs to guide the design, analysis and overall conduct 
of the research study. The scope of the study intends to 
ultimately empower patients and their carers to improve 
self- management and to better use coordinated services at 
the community level. This could prevent further falls including 
associated injuries or new fractures; reduce new hospital 
admissions and improve confidence and engagement by 
limiting the psychologically restrictive ‘fear of falls’.
Ethics and dissemination The study has been approved 
by the Human Research Ethics Committee of the Central 
Adelaide Local Health Network, South Australia (SA) 
Health, Government of South Australia and the University 
of Adelaide Human Research Ethics Committee. Findings 
from the study will be published in suitable peer- reviewed 
journals and disseminated through workshops or 
conferences.
IntroduCtIon
Management of hip fracture in older adults 
poses significant challenges to delivering 
quality healthcare due to multiple medical, 
social and isolation issues, including 
frailty.1 2 Worldwide, hip fractures are 
projected to increase from 1.7 million in 
1990 to 6.3 million in 2050 due to significant 
increases in ageing and life expectancy.3–5 
In 2000, an estimated 9 million osteoporotic 
fractures occurred worldwide and the annual 
costs for treatment have been assessed to 
be around US$20 billion in the USA and 
€30 billion in the European Union,6 with 
72% of this cost incurred for the management 
of hip fractures. Following a hip fracture, 
the use of health services extends beyond 
the initial hospitalisation for at least 1 year, 
with much of the healthcare costs attribut-
able to subsequent long- term care.7–10 Such 
patients are at high risk of complications with 
devastating outcomes, loss of independence, 
strengths and limitations of this study
 ► The proposed study will use a mixed- methods ap-
proach, which would provide a unique perspective 
around patient educational and information needs 
during the hip fracture care pathway, through 
a combination of the distinct strengths of each 
methodology.
 ► The study intends to provide enriched data through 
interpretation of results, using different theoretical 
frameworks, including the best practice clinical 
guidelines, contemporary models of implementation 
science and behavioural change to guide the design 
and analysis of study findings.
 ► Involvement of patients and carers is a key feature 
in the design of this study.
 ► A quantitative survey considering only two hospital 
settings could be a limitation of the study as the 
study findings may not be generalisable to the wider 
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Figure 1 Conceptual Framework- Digital Health Patient Education Platform. FGD, focus group discussion; HBCSS, 
Health Behaviour Change Support Systems; IDI, in- depth interview; i- PARIHS, integrated- Promoting Action on Research 
Implementation in Health Services; NICE, National Institute for Health and Care Excellence; WHO- ICOPE, WHO integrated care 
for older people.
decreased mobility and reduced quality of life.11 Postdis-
charge, most of these patients attend orthopaedic outpa-
tient departments, which are located in hospitals where 
access can be difficult, as patients rely on family or ambu-
lance services to attend. For falls prevention, they need to 
access services generally located in the community, and 
general practitioners for management of existing comor-
bidities. This often leads to disconnected pathways of 
care contributing to discontinuation of appropriate care 
due to lack of integration between different services. The 
difficulty related to continuing care could also be due to 
low empowerment among older people with hip fractures 
or consumers of health services, in general.12 Patients and 
their carers may lack the skills to understand complex 
instructions related to medication, self- monitoring and 
self- management, follow- up schedules and prevention 
behaviours. Adequate health literacy skills are important 
for understanding surgical procedures, informed consent 
and adhering to postsurgical instructions. Health literacy 
is a patient factor that can be influenced by both patient 
skill level, as well as by the information, communication 
and education provided to them.13 Therefore, a single 
integrated care plan management system is needed that 
empowers the patient and their carers for both home 
and community management.14 15 To be successful, the 
plan must adopt a systematic approach to ensure that 
individuals with one or more long- term conditions, and 
their health and care providers, have more productive 
and equal conversations, focused on what matters most 
to the individual.16 With the advancement of modern 
information technology, it should be possible to seam-
lessly integrate different services for older people with 
hip fracture from acute hospital (tertiary) care to commu-
nity rehabilitation and management through provision 
of quality health information. There is an imperative to 
reorient services to the community so that they can be 
delivered closer to the patients and in partnership with 
the consumers and primary/aged care services.
The proposed research aims to develop a ‘model of 
care’ by using a digital health solution that will allow 
delivery of high- quality and patient- centred information, 
integrated into the existing process, delivered within the 
community setting. The research will be conducted in 
different phases, incorporating a cocreation approach 
involving patients and their carers, primary/aged care 
clinicians, physiotherapists, dieticians and hospital- based 
clinicians through an iterative process. This first phase of 
the study would inform the development of a prototype, a 
digital health platform (phase 2). This will be further pilot 
tested for usability in the next stage (phase 3). Thus, this 
study protocol paper exclusively deals with the detailed 
methods for the first phase (figure 1). The objectives of 
this phase of the study are first, to understand the e- lit-
eracy level of patients with hip fractures in terms of their 
current use of technology in accessing health informa-
tion and their likelihood of using such systems through 
their computers or mobile and other digital applications 
(context). Second, to explore specific health information 
requirements (content) for people with hip fractures, 
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setting, from the perspective of patients and their carers; 
clinicians and residential care providers. Third, to deter-
mine important factors that need to be considered at the 
time of designing digital health educational platform for 
the patients with hip fractures (system) including poten-




The proposed study will be using pragmatic design 
including mixed- methods research and a participatory 
approach through engagement of patients, their carers 
and healthcare providers.17 Previous research clearly 
states that the ultimate success of health- related tech-
nologies depends on whether the intended users (eg, 
patients) find the developed applications useful.18 The 
process of cocreation allows end users to directly influ-
ence how the technologies take shape in order to increase 
ultimate usability. Evidence indicates that involving end 
users throughout the technology development process, 
substantially reduces development time and allows easy 
translation of technologies to practice, as usability prob-
lems are identified and resolved before the systems are 
launched.19 20 The study will be conducted at two hospital 
sites in Adelaide; the Royal Adelaide Hospital (RAH) and 
the Queen Elizabeth Hospital (TQEH).
theoretical framework
This study will be using theoretical frameworks to guide 
the process of design, development and conduct of the 
study in real- world setting. These are the National Insti-
tute for Health and Care Excellence (NICE) guide-
line on hip fracture management; WHO’s guideline on 
community- level interventions to manage declines in 
intrinsic capacity through an integrated care approach for 
older people (WHO- ICOPE); Health Behaviour Change 
Support Systems (HBCSS) and integrated- Promoting 
Action on Research Implementation in Health Services 
(i- PARIHS).21–24
According to the recently available NICE guideline on 
hip fracture management, good quality advice, reassur-
ance, information and education were highlighted by 
patients as important factors in the recovery process.22 
Examining older people from the perspective of their 
intrinsic capacity and the outside environment in which 
they live helps to understand why health services should 
be oriented towards the most relevant outcomes that 
affect older people on a day- to- day basis. Further, this 
approach could eliminate unnecessary treatments, reduce 
polypharmacy and associated side effects and hopefully 
improve the overall quality of life for older people. The 
WHO- ICOPE guideline recommends evidence- based 
interventions to manage common declines in capacity 
among older people. These conditions were recom-
mended because they express reductions in physical and 
mental capacities, as outlined in a WHO framework on 
healthy ageing and are strong independent predictors of 
mortality and care dependency in older age.21 The WHO- 
ICOPE framework will guide this proposed research study 
in terms of developing more comprehensive and holistic 
educational content for the posthospital discharge setting 
and not just restricted to the specifics of a hip fracture 
injury.
The study further intends to use concepts from a 
contemporary theoretical framework around computer 
mediated communication and persuasive roles. This 
research domain is termed as HBCSS.23 HBCSS has 
been defined as a sociotechnical information system that 
forms, alters or reinforces attitudes, behaviours or acts of 
complying, without using deception or coercion.23 25 The 
three intertwined components of HBCSS are content, 
system and context. Content within HBCSS is often 
referred to as text or video; system is the technological 
mode and features used to deliver the content; and 
context is related to the specific organisational context 
or setting in which the proposed technological solution is 
desired to be implemented.23 Due to the complex nature 
of HBCSS and as it is still evolving as a research disci-
pline, there is a need to combine established theoretical 
frameworks such as i- PARIHS to further understand the 
implementation context and guide the design and devel-
opment of the proposed research study.24 26
According to i- PARIHS, successful implementation 
involves facilitation of innovation, recipients and context, 
taking account of them together and how they interrelate 
with each other. The construct of ‘innovation’ includes 
explicit knowledge available through evidence and tacit, 
practice- based knowledge, which is considered to be influ-
encing when it comes to implementation. The construct 
of ‘recipient’ includes those people who are affected by 
and influence implementation process and outcomes 
at both individual and collective team levels. ‘Context’ 
exists as different layers at micro, meso and macro, and is 
further defined in terms of resources, culture and leader-
ship. It goes beyond local context to wider organisational, 
health system or external policy influences.24
While there are some overlapping constructs or 
concepts with certain limitations in each of the frame-
works, a combination approach to guide different stages 
of the research process and exploring these constructs or 
concepts from different perspectives will provide robust 
understanding around study results.
Quantitative method
Inclusion and exclusion criteria
Consecutive patients aged 65 years and above with a hip 
fracture injury admitted to either of the two public tertiary 
care centres in South Australia (RAH and TQEH), and 
who could carry out their activities of daily living, inde-
pendently prior to hospital admission, will be invited to 
participate in the study. Activities of daily living will be 
extracted from the case records as this is examined by 
an orthogeriatric nurse as part of the existing practice. 
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recruited in the study irrespective to their levels of (e)
health literacy skills. Those patients highly dependent 
on medical care who may be unable to give consent, 
according to the treating clinician’s discretion, will be 
excluded from the study.
sample size and questionnaire
Approximately, 100 participants will be recruited from the 
two hospital sites over a period of 6 months. This sample 
size is based on realistic consideration around recruit-
ment of participants in the given setting and time frame, 
and can be presented as a representative snapshot of the 
people admitted with hip fracture in these two hospi-
tals. A published study on health literacy among elderly 
patients with a heart failure was also considered to justify 
our sample size, as a surrogate.27 A structured survey ques-
tionnaire has been developed primarily to assess health 
literacy and e- health literacy using a validated 14- item 
health literacy scale28 and electronic health literacy scale.29 
Frailty status of the participants will be assessed through 
a validated Modified Fried Frailty Phenotype. According 
to this phenotype, frailty is present when three or more 
of the following criteria are met: unintentional weight 
loss, weak grip strength, self- reported exhaustion, slow-
ness and low physical activity level. On the other hand, 
when one or two of these criteria are met, respondents 
are classified as prefrail. However, for the purpose of this 
study, we will be using a dichotomous Frailty Phenotype; 
non- frail (0–2 deficits, combining non- frail and prefrail 
categories) and frail (3+deficits).30 The last section of the 
questionnaire consists of information around hospital 
hip fracture care and management. The variables in the 
dataset have been recommended as part of the Australia 
and New Zealand Hip Fracture Registry and the Global 
Fragility Fracture Network.11 The required information 
can be extracted from the patient hospital records and 
admission data. Approximately 20–30 min will be required 
to complete the survey questionnaire (see online supple-
mentary appendix 1).
statistical analysis plan
The quantitative data will be analysed to address the first 
objective of the study related to general health literacy 
and e- health literacy among older people with hip frac-
ture. Apart from frequencies of basic demographic 
information, current use of information technology for 
accessing health information and the likelihood of using 
the future technological solutions will also be analysed. 
This will help determine the likely scenario of usability 
of potential digital health educational platform. The 
participants will be classified into two groups, non- frail 
and frail and the differences in the data between the 
two groups will be analysed using Student’s t- test or X2 
test and also separately for each sex. In addition, multi-
variable logistic regression analysis will be undertaken, 
adjusted for relevant covariates (age, sex, body mass 
index and education).
Qualitative method
The qualitative component of this phase of the study will 
consists of in- depth interviews (IDIs) and focus group 
discussions (FGD) conducted with healthcare providers 
from different disciplines, patients, their carers and aged 
care providers. Orthopaedic and geriatric consultants, 
residents and nursing staff, physiotherapist, dietician 
and fracture liaison nurse will be included. Approxi-
mately, 15 IDIs and 4 FGDs will be conducted. An inter-
view schedule has been prepared separately for patients, 
their carers and healthcare providers (see online supple-
mentary appendices 2–4) and separate FGD guides for 
healthcare providers and patients along with their carers 
(see online supplementary appendices 5 and 6). Views of 
patients, along with their carers, will be explored around 
specific health information requirements (content) for 
people with hip fractures, particularly after discharge 
from the acute hospital setting. This component will 
help to determine important factors that need to be 
considered at the time of designing a digital health 
educational platform including potential barriers and 
facilitators around future use of such technologies. Thus, 
addressing the second and third objectives of this phase 
of study.
The audio recording will be transcribed verbatim 
and analysed according to themes. The researcher will 
analyse the data simultaneously with data collection 
until data saturation is reached. Different themes which 
emerge from the data will then be compared and inter-
preted according to the constructs of HBCSS theoretical 
framework.20
data management, ethics and dissemination
A participant information sheet will be provided to poten-
tial participant prior to recruitment. This will incorporate 
the study description including participation require-
ments, benefits, confidentiality and data protection, the 
written informed consent process and the opportunity 
to withdraw from the study at any stage in the project. 
Findings from the study will be published in suitable peer- 
reviewed journals and disseminated through workshops 
or conferences.
Confidentiality and data security
Any information obtained in connection with this 
research project that can identify study participants will 
remain confidential. The collected information will only 
be used for the purpose of this research project and it will 
only be disclosed with participant’s permission, except as 
required by the law. The IDIs and FGDs recording will 
be transferred from the audio recording device onto a 
secure server, soon after the data collection is completed. 
The data will be deleted from the recording device after 
ensuring all of the data have been successfully transferred 
to the secured server drive. The transferred recording on 
the server will be de- identified and only accessible to the 
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Patient and public involvement
Older people including former patients with hip fractures, 
their family members and representatives from residen-
tial aged care providers were involved in the early concep-
tualisation phase through a consumer research showcase 
event. This event was hosted by Multicultural Aged Care 
South Australia and National Health and Medical Research 
Council (NHMRC) Centre for Research Excellence in 
Frailty and Healthy Ageing, Adelaide Medical School, the 
University of Adelaide. One of the authors (LY) led the 
discussion with the event participants to understand the 
direction of this research process and informed the study 
design. Further, the study steering group will also include 
representation from patients, consumers group and resi-
dential aged care providers to guide the conduct of the 
study at each phase and will be closely monitored.
dIsCussIon
Hip fractures in older age require multidisciplinary inte-
grated care and are often regarded as a surrogate marker 
of how the health system deals with frail, older patients.31 
A study relating to consumers’ perspective conducted in 
Sweden demonstrated that following an event of hip frac-
ture, patients not only have restricted mobility but also 
lose their confidence and self- efficacy due to the complex 
recovery process consisting of both physical and psycho-
logical strain. The study further concluded that even after 
4 months postsurgery, the previously healthy and inde-
pendently living felt hip fractures affected their day- to- day 
life.32 Another study revealed that due to exposure to 
the ward culture at the time of acute hospital admission, 
patients become passive and insecure about their future 
life situation. This suggest patients believe in recovery but 
lack psychological support to regain prefracture status33 
or have inadequate empowerment.34
The aim of our proposed research is to develop a 
‘model of care’ by using a digital health patient education 
platform. The development of this digital health educa-
tional platform will go through an iterative process, across 
the three phases. In each phase, patients, their carers 
including their family members and relevant healthcare 
providers will be engaged through a cocreation process.
Patients and their carers are interested in being 
involved in the decision- making process about the 
management of their condition. Increasingly, emphasis 
has been given to provide solutions, which assist patients 
with more information and enable them to actively 
participate in their care process, including manage-
ment of their expectations about the recovery process 
prior to hospital discharge.35 36 Management of condi-
tions like osteoporosis, which often lead to hip fractures, 
require complex interventions; of which patient educa-
tion appears to be the most important component.37 
Educating patients requires provision of good- quality 
health information to encourage patient participation in 
healthcare and ensuring that patients have greater power, 
protection and choice in key aspects of their care.38 Also, 
patient information is a key component around effective 
self- management.39
Patient education centres around the assumption that 
patients who are better informed about their condition 
and management will be more likely to adopt positive 
health behaviours40 and will therefore improve, maintain 
or slow deterioration of their health status. However, this 
view of patient education does not acknowledge the role 
of patient opinions and choices, and implies that health 
professionals set the education agenda and define optimal 
health behaviours.41 Attitudes, beliefs and behaviours are 
considered to be important factors in influencing infor-
mation needs of the patients, in addition to contextual 
factors and the format of educational resources.42 Our 
study design is based on using sound theoretical frame-
works including clinical guidelines. Each framework 
contributes in a different manner to the process; the 
NICE and WHO- ICOPE guidelines will help to guide the 
best practice around the development of information 
‘content’ for the potential digital health solution. HBCSS 
will guide the development of digital health ‘system’ and 
i- PARIHS focuses on the ‘process of implementation’ 
from a health system perspective. There are some over-
lapping constructs between these frameworks alongside 
certain limitations. However, simultaneously, the study 
will also use existing knowledge around the best practices 
from local healthcare providers’ perspective in South 
Australia.
In a recent study by Brookes, over 228 000 comments 
posted to the National Health Service (NHS) choice 
website were evaluated both quantitatively and quali-
tatively through a computer- assisted programme. The 
study suggested patients’ perceptions for possible areas of 
improvement within various aspects of NHS service provi-
sion. High priority was given to the interpersonal aspects 
of healthcare provider interaction as well as system or 
organisational issues in coordinating services.43 Similarly, 
by involving the user in a participatory design ensures 
consumers’ requested functionalities can be incorpo-
rated to optimise the usability of the potential solution 
and simultaneously empower healthcare providers.44
A recent study demonstrates that older people with 
hip fractures can respond well to modern technolog-
ical solutions used for health knowledge in spite of their 
limited use.45 Technological advancement should consol-
idate relevant information in a broad- reaching manner, 
with real- time support to patients and their carers 
in their journey from diagnosis to follow- up.35 Tech-
nology can potentially empower and build the capacity 
of primary healthcare providers to provide integrated 
care that channels appropriate expertise to the patient 
and brings specialty consultations closer to the commu-
nity. Furthermore, technology helps to engage patients 
through improved communication and fostering self- 
management skills for their chronic conditions.46 For 
success, it must adopt a systematic approach to engage 
people with chronic disease conditions and complex care 
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have an equal say in the matters about the management 
of their disease condition.16 With the advancement of 
modern information technology, it should be possible to 
integrate seamlessly the provision of desired educational 
information for older people with hip fracture from acute 
hospital (tertiary) care to community rehabilitation and 
management.
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